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CLARENCE A. COMSTOCK, OF MADISON, WISCONSIN.

VALVE-GEAR.

QPECIFICATTON farmmg part of Letters Pa,tent No. 671, 183, dated Aprll 2, 1901.

Anphcatmn filed August-3, 1900, SBI‘IELJ. No. 26,793,

(No model.)

To @ll whom it may concerm:

Beit known that I, CLARENCE A.COMSTOCK,
a citizen of the United States,residing at Madi-
son, in the county of Dane. and State of Wis-
consm have invented certain new and useful

Implovem@nts in Valve-Gear, of which the

following is a specification, refm‘enee being
had thel ein to the accompanying drawings.

This invention relates to certain new a,nd *

useful improvements in valve-gear, particu-
larly for valves of the Corliss type.

The general object of my invention is to
pr owde mechanism for instantly opening and
closing Corliss valves through the action of a

pressure medium whereby steam may be in-
stantly admitted to an engine-cylinder and

may also be retained in Such cyhnder for a

oreater length of time, so that a greater

amount of power may be derived thereflom
Another object of my invention is to pro-

vide mechanism for automatically varying

the admission of the pressure medium to a

piston-chamberin which is mounted a piston

that is connected with a Corliss valve, where-
by the action upon the Corliss valve itself is

varied, so that the Corliss valve will auto-

matically admittoand alsocut off steam from
an engine-cylinder at the proper time in or-

" der that the steam may be admitted in proper
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tional view on 111__6 line = & of Fig. 1 100111[110*:
"in the direction of the arrows, I‘iﬂ' 3%, a de-
tail perspective view of an exhaust Corliss

valve and operating-piston; Flﬂ" 4, a detml'

& D&l[lrh“}wl()'[cl[%bl@ valve
3, an enlfwﬂ‘ed sec-

quantities to correspond with-the. work re-
quired to be done, thereby 0011513113111;111
auntomatic V(md,hle cut-off.

My invention also relates to details of con-
struction and organization hereinafter ap-
pearing, and pa,r‘rwnlmly pomted out in the

“¢claims.

In the accompanying dnw*mﬂ*s on which
like reference character %111d10ate correspond-
ing parts, Figure is a side elevation.of an en-
vine emplo;;mw Corliss valves with my im-
provements applled thereto; Iig

Fig. 2%, a
detail perspective view of & Uovemor-con-
trolled ring for fitting within Lhe valve-casing
Fig. 2°, an enlm oed detail perspective view of
for fitting within

sald valve- easuw Hig.,

thereto; Fig
a Corliss valve with my valve -piston con-

haust-ports therem Fig.

and two exhaust-ports therein;

1l

. 2, a detall
“perspective view ol my impr oved valve-cas-
ing before attaching to an engine;

palr of emnhs ] with each Gther

enlarged end view of the pressure- -medinm
casing with the front or head removed, to-
ﬂ'ether with the partially-rotatable mlve, to
11111bt1'ate the interior of the casing, as also
the relation of the governor-controlled ring
. 5, a detall perspective view of

nected therewith for operating it; Ifig. 5%, a

rear view of a portion of the casing, illus-

trating one of the valve-pistons mounted in

its piston-chamber and showi ing the manner

in which the dash-pots for the valve-piston
are freed of water, &c.; Fig. 6, an enlarged
front view of one of the pa’rtially—romtaljle
valves, showing a steam-port and two ex-
6*, a partial sec-
tional elevation on the line a a of Fig. 5 and
showing one of the Corliss valves in poumon
Fig. 7, a sectional view on the line x' &' of
I‘w 4 looking in the direction of the arrows;
Fm 8, a sectlon&l view on. the line v ¥y of
Fm‘ 4 looking in the direction of the anou%,
Flﬂ' 9, a sectmnal view on theline z z of Kig.
4; Flg 10, a front view of a portion of an ex-
hcmsb valve casing, showing two steam-ports
and Fig. 11,
a4 front view of a portion of a ]_)al‘tlﬂ,uy-l()td-
table valve for the exhaust-valve casing and
showing one steam -port and two etha,ust-
ports bherem |

The letter A represents an engine of the
usual or any approved construction using
Corliss valves or valves of a similar chrwae—-
ter tor admitting and cutting off the steam-
supply and also for opening the exhaust-
ports to permit the steam to escape. .

I will first deseribe the mechanism for Op-

erating the Corliss inlet-valves, such inlet-
vdlves being shown at B, and will thereafter
describe the meuhambm for opemmntr the

(Corliss exhaust- valves.

The letter C l*epleseuts an ordinary fly-

‘wheel mounted on the main-driving-shaftt D
“Upon the same shaft is also mounted a pair

of eccentrics E E', which operate eccentric-
rods F and F/, 1espectl vely. The eccentric-

i rod F engages with a pin G, carried by a con-

necting or crank rod H, which connects a
Such cranks
are rigidly attached to valve-stems J. 'These
valve-stems project outward through the
stuffing-boxes K in the heads L from p&r
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tially-rotatable valves M. (SeeFig.3.) Each
of the valves M is rotatably mounted in a

shell or casing N, which is secured to the en-

10

gine-body by means of screws O or in any
other suitable manner. The valves M have
a steam-port P, as also a pair of exhaust-
ports Q and R, therein. (See Fig. 2°.) The
steam-port P communicates with a chamber
S, g, 3, formed between the valve and head
L and also outside of an annularly-grooved
projection T, which carries a packing-ring U
insald groove, soas toform a steam-tight joint
between the chamber S and a chamber V.
The chamber Vis for the reception of the ex-
haust pressure medinm, such as exhaust-

- steam, atter having operated the Corliss-
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valve-operating piston W, as will hereinafter
appear, while the chamber Sis for the recep-

tion of live steam or other suitable pressure |

medinm before it acts upon the piston W.
A system of pipes X conduct live steam into
the chawmbers S, while a system of pipes Y

conduet the exhaust-steam from the cham-

bers V. From Fig. 2 it will be seen that the
casing N, which is serewed or otherwise se-
cured to the engine, has a pair of steam-inlet;
ports 2 and o therein, as also a pair of ex-
haust-ports b ¢ therein. These ports com-
municate with a piston-chamber d, formed
in the casing N, immediately back of the in-
let and exhaust ports, (see Figs. 4, 5%, 7, and
10 particnlarly,) the inlet-port Z opening at

one end of the piston-chamber d, while the
inlet-port: o opens at the other end of said

piston-chamber. Between the partially-ro-
tatable valve M and the valve-casing is formed
an annular depressed seat e, (see Fig. 2,) in
which is mounted a governor-controlled ring
J; through which extends a pair of ports ¢

40 and h, respectively, the port ¢ being imme-

diately in front of a tunnel-or passage 7, (see
Figs. 2 and 5,) leading to the steam-inlet port
a, while the port 2 is immediately over a pas-
sage or tunnel 5, communicating with the ex-
haust-port b.
ring fis secured an arm & by means of screws

~.m, and which projects through a slot or open-
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ing n, formed In the casing N for this pur-
pose. 'T'o the lower end of the arm is con-
nected a rod o, which connects with a T-lever
p, operated by an ordinary ball-governor ¢'.
(See Fig. 1.) ‘

The valve-operating piston W within the
chamber d carries atits lower inner end a pro-
jection r, which fits into the end of one of the
Corliss valves B for opetrating such Corliss

‘valve in a manner hereinafter appearing.

T'he npper end of the piston W has a projec-
tion sextending from each side thereof, which
projections are adapted to fit snugly within
pockets constituting dash-pots ¢ at each side
of the piston-chamber d. A pair of diago-
nal passages « connect the inner ends of the
dash-pots with the piston-chamber d in such
a manner that all condensation in the dash-
pots may run out into the chamber and pass

out with the exhaust-steam, as will presently | stated.

To the governor-controlled

671,183

appear. The inner ends of these passages
are each provided with a plug v, which has a
passage 2 therein of a reduced size compared

with the passageu. Thisconstruction permits

the condensation to freely drain out of the

dash-pots, yet at the same time holds the pres-
sure medium from passing outof the dash-pots
until after it has formed a cushion for the
piston W at each side of the chamberd. The
projections from the pistons are of sufficient
length to hold the piston away from the ends
of the chambers sufficient for the pressure
medium to readily pass behind the piston.

I will now desecribe the operation of this im-
proved valve mechanism and also the manner
in which the pressure medium acts upon the
Corliss-valve-operating piston W. Let.it be
supposed that the partially-rotatable valve
M is placed within the casing N after firsf
placing in position the governor-coutrolled
ring f, and that such valve has its inlet-port
P over the inlet-port Z in the casing, and
that steam is permitied to enter the live-
steam chamber 5 after first opening the in-
let coek or valve 3. The live steam will at
once pass in behind the piston W, which is
adjacent to the inlet-port Z. This will in-
stantly cause the piston W to travel to the
opposite end of the chamber d, which action
will instantly turn one of the Corliss valves
B, to which the piston W is connected, to ad-
mit steam into the steam-cylinder 4. Within
this eylinder 1s mounted the usual piston 5,
which, it will be understood, is in the proper
position to be acted upon by the steam ad-
mitted through the Corliss valve B. The in-
stant the Corliss valve is to be closed to pre-
vent the further admission of steam into the
engine-cylinder the inlet-port P in the par-
tially-rotatable valve M matches with the in-
let-port ¢ in the governor-controlled ring, so
that.the steam or pressure mediom will in-

stantly throw the piston back to its initial.

position by reason of the pressure medium

passing in benind the piston through the tun-

nel ¢ and- inlet-port o in the casing. Thus

‘the steam entering the engine-cylinder will

at once be cut off by the Corliss valve.
While this is taking place, it will be under-
stood that the exhaust-port 7 in the gover-

nor-controlled ring f is opposite the port

Iin the partially-rotatable valve M, so that
the exhaunst-steam may pass out from be-
hind the piston W through the tunnel 7 and
exhaust-ports Q and /7 and into the exhaust-

| chamber V, from whence it escapes through

the system of outlet-pipes Y. As the pres-
sure medium enters the inlet-port Z at one

side of the piston W while in its initial po-

sition, as indicated in Fig. 5%, it will be un-
derstood that the exhaust-port R in the par-
tially-rotatable valve is over or in matching
relation with the exhaunst-port ¢ in the cas-
ing, thus also permitting the exhaust-steam

to pass into the exhaust-chamber V and out

through the system of pipes Y, as above
Should the load of the engine be de-
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creased, the governor immediately acts tipon | casin g:-_, is mounted similar mechanism to that

the connecuug-md 0 to rotate the governor-
controlled ring in the direction of the arrow,
as indieated in Fig. 4. This rotation of such
ring carries the 1nlet port g, as also the ex-
ha,uczt-pmb h, toward the inlet-port Z, so that

“the inlet- pmt in the partially-r obatable valve

matches with theinlet-port g in the governor-
controlled ring sooner than would otherwise
be the case were the engine running under a
normal load. This permits the steam to pass
through the tunnel ¢ and inlet-port o in the
casing N and back of the piston W, while the
exhdust medium passes oat’ Lhrough the ex-
haust-port b and tunnel 5 in the casing N, as
also through exhaust-port & in the governor-
controlled rincr f and exhaust-port Q in the
partmllv-mt&tdble valve M, so that said pis-
ton may be instantly thrown toits initial po-
sition, as indicated in Fig. 5, thereby also op-

'elatmﬁ' the Corliss V&lve B (see Fig. 6) to

1nstd,ntly close the passage 6, entemw the en-
gine-cylinder. Thus with my 1mproved or-

wammtwn I have a variable automatic cut-

off operating in acecordance with the load on
the engine or the work being performed by

the engine. . Inasmuch as the “inlet- -port Z and -

the exhansb-port C have fixed positions in the
casing and the inlet-port P and the exhaust-
port R in the partially-rotatable valve are
adapted to match with said respective inlet
and -exhaust ports, the variation in the oper-
ation of the Corliss-valve-operating piston W
will always occur when the piston is operat-
ing to close the Corliss valve, thereby cutting

off the steam sooner or later in passing into

the cylinder.
Of course it will be understood that there

are two sets of valve-operating mechanisms,

one at each end of the engine-cylinder, for op-
erating the inlet Corliss Vd;lves at the respec-

tive ends of the ¢ylinder, so that the steam or
other pressuré medinm may be admitted first |
0 one end of the engine-cylinder and then
into the other end, such wvalve - operating

in

mechanisms being interconnected through

the connecting or cmrlk rod H, as heletofom.
~described.
eranks are thrown in the same dnectwn SO |

Thlouc-h this cranl{— rod the

that by the same operation one of the Corliss-

valve-operating pistons W is operated in one
‘direction to cause the Corliss valve to which
itis connected to admit steam, while the other
Corliss operating-piston 18 tlllown in the op-
posite direction to cause the other Corliss in-

let-valve to cut off the steam from passing
into the opposite end ot the eyhudel 1t being
understood that the valve-operating mec,ha,n«
isms for operating the inlet Corliss valves
have their parts ftrr(mm.,d to opeute oppo-

sitely to each other.
I will now refer o the exhaust mechanisms I

for Opemtmﬁ' the Corliss exhaust-valves.
From Fig. 11t will be seen that immediately
beneath the inlet-valve casings are mounted
the exhaust-valve casings 7.

side of the chamber 17.
Fig. 10.) These pockets or dash-pots 24 are

S

contained in the casings N for operating the
Corliss valves to adtmb the steam, with the
exception that the governor-controlled ring
is omitted, and I employ nothing but a par-
tially-rotatable valve 8 with one steam-port

9 and two exhaust-ports 10 and 11, respec-

tively, (see Fig.11,) similarto the partially-ro-
tatable valve M a,nd which has also connected
to it a valve- stem 12, to which is connected
a crank 13.  To this erank is attached a con-
necting-rod 14, carrying a pin 15, over which
fits the eecenttm-—lod F'. The conneetmﬂ'-
rod 14 also connects with another crank 13,
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extending outward from the partially-rota-

table valve in the second exhaust-valve-oper-
atmcr casing 7.

As one of the exhaust Corliss valves 15’
(see Fig. 3) is operated in one direction to

permit the steam to exhaust from the engine-

cylinder, the other Corliss exhaust- valve is

closed, so that the steam is held in the engine-

cyhnde Each of the exhaust- valves has

connected to it a piston 16, similar to the pis-

ton W, attached to the Corliss inlet- valves
B,.s:uch pistons reciprocating in a chamber
17 in one of the casings 7, secured to the en-
gine-cylinder by means of screws 18 orin any
Othel suitable manner. The port 9 in the
partially-rotatable valve Smatches with ports
19 and 20, respectively, in the casing 7. (See
Fig. 10.) Consequently as the valve 8 is ro-
mned through its connection with the eccen-
tric F' steam will be admitted to the cham-
ber 17 and the Corliss exhaust-valve 15" will
be opened or closed, according to which side
of the piston 16 the steam is admitted. It
will be understood that the exhaust-steam
passes out through ports 21 and 22, respec-
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tively, in the casing 7 (see Fig. 10) and also |
out through the u,speutlwn ports 10 a,nd 11

in the palt,mllv -rotatable valve 8.

Each of the pistons 16 is provided wmh

projections 23 from each side similar to the

projections s from the pistons W, (see Fig. 3%,)
which fit into pockets or dash-pots 24 at ea(,h
(See dotted lines in

drained in a similar manner to the dash-pots .

From the above description- it will be un-

derstood that each of the eccentric-rods F
is attached to connecting or crank rods H

and 14, respectively, and that the crank-rod

H ODel&tE‘b a pair of valve-operating mech-
anisms for admitting and cutting off steam
{0 an engine-cy lmdex while the erank or con-
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necting md 14 also couneet% a pair of valve-

operating mechanismsfor holding steam with-
in the entrme-eylmdet and also for releasing
the steam therefrom, the inlet-valves bemw

operated to cut off the steam accor ding to the

load upontheengine,while the ethauab valve-

operating mec hanisms have a constantly-uni-
form move:nem——blhw is, the exhaust-valves

are opened at a certaln time with respect to

In each ofthebe i the mtatmn of the main dllVlHU‘-Sh&ft and
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are also closed at a certain time with respect 1 ing an inlet-port and one or more exhaust-

to the rotation of such shaft.

Each of the Corliss-valve-operating pistons
is provided with suitable packing on its sides
and ends, as indicated at 25 and 26, respec-
tively. (See Figs. 3%, 5, and 5%).

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In mechanism for operating Valves, the
combination with a casing, of a piston-cham-
ber therein, a piston mounted in said cham-
ber adapted to be connected with an engine
inlet-valve, a rotatable valve mounted 1in
sald casing, sald valve having an inlet-port
and two exhaust-ports therein, said casing
having a pair of inlet-passages and a pair of
ew;ha,ust -passages therein leading into said
piston-chamber, and means for pmtmlly ro-
tating said Va,lv 1n said casing, and means

for e(m::‘lucmnn* steam to said inlet-ports, all

substantially as shown and deseribed.
2. In mechanism for operating valves, the

combination with a casing having a piston-.

chamber therein, a piston mounted in said
chamber adanted to engage with valves for
controlling the steam in an engine-cylinder,
sald casing having a pair of inlet-ports and
a palr of exhaust-ports therein communicat-
ing with said piston-chamber, a partially-ro-
tatable valve mounted in a recess in said cas-
ing having an inlet and a pair of exhaust
ports therein for registering with the respec-
tive inlet and exhaust ports of said casing, a
valve-stem connected with said partially-ro-
tatable valve, an eccentric connected with
sald valve-stem for partially rotating said
valve, all substantially as shown and de-
scribed. |

3. -In mechanism for operating valves, the
combination with a casing having a piston-
chamber and steam inlet, and exhaust ports
therein, said casing having a pair of steam-
inlet ports and a pair of exhaust-ports there-
in, an inlet-valve also mounted in said casing
having a inlet-port and a pair of exhaust-
ports therein and adapted to match with the
respective inlet and exhaust portsin said cas-
ing, a projection extending from one face of
sald ring, a packing carri ed Dy said projection,

-a head d,da,pted to fit against said casing and

upon said packing, the projection fr'om sald
valve forming two spaces between the valve
and head, one for the reception of live steam
and the other for exhaust-steam, and means
for conneeting the respective spaces for the
admission of Steam thereto and emission of
exhaust-steam therefrom, all substantially as
shown and described. |

4. In mechanism for operating valves, the
combination with a casing having a valve-
chamber and a recess therein, said casing
also having a pair of steam-admission ports
and a palr of exhaust-ports therein between

‘sald piston-chamber and recess, a partially-

|

port& therein, means for partially rotating
sald valve, A governor-controlled ring also
mounted in said casing between the partially-
rotatable valve and the casing and adapted
to control one of said inlet-ports and one of
said exhaust-ports, and a governor connected
with said governor-controiled ring, all sub-
stantially as shown and desecribed.

5. In mechanism for operating valves, the
combination with an engine proper, of a pair
of valves connected with the cylinder of said
engine for admitting steam ateach end there-
of, mechanism for connecting with each of
%ald valves consisting of a casing having a
plurality of recesses trhel‘elll, one eonsmtu tin o
a valve-chamber and the other a piston-cham-
ber, a piston mounted in i1ts chamber con-
nected with one of said valves, a partially-
rotatable valve mounted in said valve-cham-
ber, an eccentric-rod connected with said
valve for partially rotating it, inlet and ex-
haust ports connecting said chambers with
each other, said partially-rotatable valve also
having Inlet and exhaust ports therein for
opening and closing the respective iniet and
exhaust ports in smd casing, means for con-
duecting a pressure medlum to the piston-
Gha,mber through the partially - rotatable
valve, and means for operating said valve-
operating mechanisms one at a time, all sub-
stantially as shown and described. |

6. In mechanism for operating valves, the
combination with an engine-cylinder, of a
pair of valve-operating mechanisms secured
thereto, a valve for each end of said cylinder
adapted to be operated by said respective
mechanisms, said mechanisms each consist-
ing of acasing havinga piston-chamber there-
in and steam inlet and exhaust ports there-
in, a rotatable valve mounted in each of said
casings, a valve-stem projecting from each of
sald valves carrying a crank,a connecting-

rod for connecting said cranks together, an

eccentric operated by saild engine and con-
nected with said connecting-rod, each of said
casings and sald rotary valves having ex-

| haust - ports and inlet-ports therein for re-

speetively registering with each other, and
means for mtroducmw a pressure medmm
into said pressure-chamber and releasing said
medinm through the exhaust- (,ha,mbm all

‘substantially as shown and described.

7. In mechanism for operating valves, the
combination with an engine proper having a
pair of admission-valves and a pair of ex-
haust-valves therein, a piston connected with
each of said valves, a casing having a piston-
chamber therein for the reception of said
pistons, said casing having inlet and exhaust
ports therein, a rotatable valve also mounted
in said casing and having an inlet and a pair
of exhaust ports therein, means for inter-
connecting the inlet-valve-operating mechan-
1SS towether for operating said rotatable

rotatable valve mounted in scud recess hav- i valve, and means for interconnecting said

rfe
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exhaust mechanisms together for operating

their rotary valves, and means for eonduet—-
ing a pressure medium into each of the pis-
ton-chambers at each side of said pistons re-

spectively,and meansfor conducting exhaust- |

steam from said piston-chambers, allsubstan—
tially as shown and described.

In testimony whereof I affix my signature
in presence of two witnesses.

CLARENCE A. COMSTOCK.

Witnesses: |
" McCLEMENT EH. TYNER

HARY L. POITER.
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